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(Title of the Invention] Method for Measuring Sizing Agent 
Adhesion Rate in Yarn Sizing Apparatus 



[Abstract] 

[Object] Not to display a measurement value having a 
non-negligible error resulted from an excessive state or 
malfunction. 

[Structure] Yarn measurement is performed to see the length 
of a yarn conveyed while the surface of a sizing agent in an 
auxiliary sink 6 moves from a start point b to an end point a 
of a measurement zone. Based on the resulting length and an 
amount of the sizing agent in the auxiliary sink reduced in the 
same time period, the adhesion rate is calculated. The 
measurement value of the adhesion rate is output only when the 
surface of the sizing agent in the auxiliary sink 6 moves from 
the start point b to the end point a in the measurement zone. 
The output timing is after a yarn sizing apparatus reaches a 
predetermined operation speed, after a moving speed of the 
surface of the sizing agent in the auxiliary sink 6 is not in 
an excessive state anymore, and before the yarn sizing apparatus 
starts showing speed reduction from the predetermined operation 
speed. Further, only when the measurement value of the adhesion 
rate is larger than a half of a concentration of the sizing agent 
but smaller than a value twice the concentration, the measurement 
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value is output. 



{Claims] 

(Claim 1J A method for measuring a sizing agent adhesion rate 
of a yarn in a yarn sizing apparatus in which a sizing agent 
in a main sink adheres to a yarn, and a surface of a sizing agent 
in an auxiliary sink falls as the sizing agent in the main sink 
adheres to the yarn and becomes less in amount, and in a time 
period after the surface of the sizing agent in the auxiliary 
sink falls down to a predetermined lower limit position and before 
rises up to a predetermined upper limit position, the auxiliary 
sink is supplied with the sizing agent, 

a measurement zone is set between the predetermined upper 
limit position and the predetermined lower limit position for 
the surface of the sizing agent in the auxiliary sink, and an 
amount of the sizing agent in the auxiliary sink reduced while 
the surface of the sizing agent in the auxiliary sink moves from 
a start point to an end point in the measurement zone is previously 
calculated, and 

a length of the yarn conveyed in a time period while the 
surface of the sizing agent in the auxiliary sink moves from 
the start point to the end point in themeasurement zone is measured, 
and based on the measurement value of the yarn length and rhe 
previously calculated amount of the sizing agent, the adhesion 
rate of the yarn is calculated, wherein 



after the yarn sizing apparatus reaches a predetermined 
operation speed, after a moving speed of the surface of the sizing 
agent in the auxiliary sink is not in an excessive state any 
more, and before the yarn sizing apparatus starts showing speed 
reduction from the predetermined operation speed, a measurement 
value of the adhesion rate of he yarn is output only when the 
surface of the sizing agent in the auxiliary sink moves from 
the start point to the end point in the measurement zone. 
(Claim 2] A method for measuring a sizing agent adhesion rate 
of a yarn in a yarn sizing apparatus in which a sizing agent 
in a main sink adheres to a yarn, and a surface of a sizing agent 
in an auxiliary sink falls as the sizing agent in the main sink 
adheres to the yarn and becomes less in amount, and in a time 
period after the surface of the sizing agent in the auxiliary 
sink falls down to a predetermined lower limit position and before 
rises up to a predetermined upper limit position, the auxiliary 
sink is supplied with the sizing agent, 

a measurement zone is set between the predetermined upper 
limit position and the predetermined lower limit position for 
the surface of the sizing agent in the auxiliary sink, and an 
amount of the sizing agent in the auxiliary sink reduced while 
the surface of the sizing agent in the auxiliary sink moves from 
a start point to an end point in the measurement zone is previously 
calculated, and 

a length of the yarn conveyed in a time period while the 



surface of the sizing agent in the auxiliary sink moves from 
the start point to the end point in themeasurement zone ismeasured, 
and based on the measurement value of the yarn length and the 
previously calculated amount of the sizing agent, the adhesion 
rate of the yarn is calculated, wherein 

only when a measurement value of the adhesion rate of the 
yarn is larger than a half of a concentration of the sizing agent 
but smaller than a value twice the concentration, the measurement 
value is output. 

[Detailed Description of the Invention] 
[0001] 

[industrial Field of Application] The present invention 
relates to a method for measuring, in an apparatus for sizing 
a yarn, a sizing agent adhesion rate for the yarn. 
[0002] 

[Prior Art] A yarn sizing apparatus is so structured that a 
sizing roller and a squeeze roller are provided in a main sink 
containing a sizing agent, and the sizing agent in the main sin> 
adheres to the yarn. Also included are aa auxiliary sink to 
receive the sizing agent coming from an overflow section formed 
in the main sink, and a supply path with a pump to convey the 
sizing agent in the auxiliary sink to the main sink. With such 
a structure, the surface of the sizing agent in the auxiliary- 
sink falls as the sizing agent in the main sink is reduced in 
amount due to adhesion to the yarn. 



4 



[0003] Further, the structure also includes a surface lower 
limit gage which produces an output when the surface of the sizing 
agent in the auxiliary sink reaches down to a predetermined lower 
limit position, and a surface upper limit gage which produces 
an output when the surface of the sizing agent in the auxiliary 
sinkreachesup to a predetermined upper limit position* Thereby, 
the sizing agent is kept supplied to the auxiliary sink for the 
duration between outputs from the surface lower limit gage and 
the surface upper limit gage. 

(0004] A gage for a sizing agent adhesion rate of the yarn 
measures, every time the auxiliary sink is provided with the 
sizing agent/ the length of the yarn conveyed in a time period 
between outputs of the surface lower limit gage and the surface 
upper limit gage. Based on both the precalculated amount of 
the sizing agent between the upper and lower limit positions 
in. the auxiliary sink, and the value as a result of yarn length 
measurement, the sizing agent adhesion rate of the yarn is 
calculated for output. 
[0005] 

[Problems that the Invention is to Solve] The issue here is 
that, once the yarn sizing apparatus starts its operation, the 
sizing roller and the squeeze roller both start rotation. 
Thereby, the sizing agent in the main sink is agitated, and thus 
the sizing agent adheres around the sizing roller and the squeeze 
roller both half immersed therein. As a result, the surface 



of the sizing agent in the auxiliary sink rapidly falls because 
the sizing agent in the main sink is reduced in amount due to 
adhesion to the sizing roller and the squeeze roller. Similarly, 
when the yarn sizing apparatus stops its operation, the sizing 
roller and the squeeze roller both start showing reductions in 
rotation speed. Thereby, the sizing agent agitated around the 
sizing roller and the squeeze roller starts flowing into the 
main sink, causing the surface of the sizing agent to rapidly 
rise in the auxiliary sink. Consequently, as to the sizing agent 
adhesion rate of the yarn, a big difference is surely caused 
between the one measured when the yarn sizing apparatus has just 
started its operation and the one measured in an excessive state 
during the halting of the operation. 

1 0006] Moreover, when the yarn sizing apparatus is in operation, 
wave and bubble evolution on the surface of the sizing agent 
in the auxiliary sink, for example, may lead to unexpected 
malfunction of the surface upper limit gage and the surface lower 
limit gage . The adhesion rate measured in malfunction results 
in a non-negligible error. 

[0007] if the operator sees a measurement value of the sizing 
agent adhesion rate having a non-negligible error, i.e., a 
measurement value largely different from a predetermined value, 
without knowing that the displayed measurement value has a 
non-negligible error, he or she so adjusts the yam sizing 
apparatus as to correct the adhesion rate to the predetermined 
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value. As a result, the actual adhesion rate deviates to a 

greater degree from the predetermined value, 

[0008] An object of the present invention is to solve such 

conventional problems as described above. 

[0009] 

[Means for Solving the Problems] According to the present 
invention, a method for measuring a sizing agent adhesion rate 
of a yarn in a yarn sizing apparatus in which a sizing agent 
in a main sink adheres to a yarn, and a surface of a sizing agent 
in an auxiliary sink falls as the sizing agent in the main sink 
adheres to the yarn and becomes less in amount, and in a time 
period after the surface of the sizing agent in the auxiliary 
sink falls down to a predetermined lower limit position andbef ore 
rises up to a predetermined upper limit position, the auxiliary 
sink is supplied with the sizing agent, a measurement zone is 
set between the predetermined upper limit position and the 
predetermined lower limit position for the surface of the sizing 
agent in the auxiliary sink, and an amount of the sizing agent 
in the auxiliary sink reduced while the surface of the sizing 
agent in the auxiliary sink moves from a start point to an end 
point in the measurement zone is previously calculated, and a 
length of the yarn conveyed in a time period while the surface 
of the sizing agent in the auxiliary sink moves from the start 
point to the end point in the measurement zone is measured, and 
based on the measurement value of the yarn length and the 



previously calculated amount of the sizing agent, the adhesion 
rate of the yarn is calculated, characterized in that after the 
yarn sizing apparatus reaches a predetermined operation speed, 
after a moving speed of the surface of the sizing agent in the 
auxiliary sink is not in an excessive state anymore, and before 
the yarn sizing apparatus starts showing speed reduction from 
the predetermined operation speed, a measurement value of the 
adhesion rate of he yarn is output only when the surface of the 
sizing agent in the auxiliary sink moves from the start point 
to the end point in. the measurement zone. 

[0010] Further, inamethodformeasuringasizingagent adhesion 
rate in the above yarn sizing apparatus, a measurement zone is 
set between the predetermined upper limit position and the 
predetermined lower limit position for the surface of the sizing 
agent in the auxiliary sink, and an amount of the sizing agent 
in the auxiliary sink reduced while the surface of the sizing 
agent in the auxiliary sink moves from a start point to an end 
point in the measurement zone is previously calculated, and a 
length of the yarn conveyed in a time period while the surface 
of the sizing agent in the auxiliary sink moves from the start 
point to the end point in the measurement zone is measured, and 
based on the measurement value of the yam length and the 
previously calculated amount of the sizing agent, the adhesion 
rate of the yarn is calculated, characterized in that only when 
a measurement value of the adhesion rate of the yarn is larger 



than a half of a concentration of the sizing agent but smaller 
than a value twice the concentration, the measurement value is 
output. 
(0011] 

[Effect] In the present invention, no measurement value of the 
adhesion rate of the yarn is displayed unless the yarn sizing 
apparatus reaches a predetermined operation speed, and a moving 
speed of the surface of the sizing agent in the auxiliary sink 
is not in the excessive state any more. Only before the yarn 
sizing apparatus starts showing speed reduction from the 
predetermined operation speed, the measurement value of the 
adhesion rate of the yarn is displayed. 

[0012] Moreover, the measurement value of the adhesion rate 
of the yarn is not displayed unless the measurement result is 
larger than a half of the sizing agent concentration but smaller 
than twice the concentration, 

[0013] Definition Equation of Sizing Agent Adhesion Rate of 
the Yarn 

Adhesion Rate - Weight of Sizing/Weight of Yarn 
24ultiplying the right side thereof by "Weight of Sizing Agent" 
and then dividing by "Weight of Sizing Agent" leads to 
Adhesion Rate = (Weight of Sizing Agent/Weight of Yarn) X (Weight 
of Sizing/Weight of Sizing Agent) . 

Weight of Sizing Agent/ weight of Yarn is a squeeze rate, and 
Weight of Si zing/Weight of SizingAgent is a concentration. Thus, 
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the above equation becomes 

Adhesion Rate - Squeeze Rate X Concentration. 
[0014] The concentration, usually, hardly changes during yarn 
sizing, with the yarn sizing apparatus of a general type, the 
squeeze rate is within the range between 0 . 7 to 1 . 3 , Accordingly, 
generally, the adhesion rate of the yarn is within a value range 
of 0.7 to 1.3 times the concentration. When the measurement 
value of the adhesion rate of the yarn is a half of the 
concentration of the sizing agent or smaller, or twice or more 
thereof, it means that the measurement value has anon-negligible 
error due to malfunction. 
[0015] 

[Advantage of the Invention] In the present invention, no 
measurement value of the adhesion rate of the yarn is displayed 
when the yarn sizing apparatus has just started its operation, 
and in an excessive state during the halting of the operation. 
Thanks thereto, no measurement value having a non-negligible 
error due to excessive state is displayed. 
[0016] Further, no measurement value of the adhesion rate of 
the yarn is displayed when the measurement value of the adhesion 

rate of the yarn is a half or the sizing agent concentration 

or smal 1 er , and when the value is twice or more o f the concentration . 

Accordingly, no measurement value having a non-negligible error 

due to malfunction is displayed. 

[0017] Therefore, with no measurement value having a 
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non-negligible error display ed, erroneous adjustment of the yarn 
sizing apparatus by the operator is successfully avoided. 
[0018] 

[Example] A yarn sizing apparatus in this example for executing 
a method to measure a sizing agent adhesion rate includes a beam 
creel section, a sizing section, a drying section, a dividing 
section, and a reel section, all of which are arranged in sequence. 
[0019] The sizing section is, as shown in FIG. 1, provided with 
a main sink 1 for a sizing agent, and the main sink 1 is provided 
with a guiding roller 2, a sizing roller 3 which is half immersed 
in a sizing agent s, and a squeeze roller 4 structured by a roller 
half immersed in the sizing agent s and another roller arranged 
upstream thereof to be side by side. In such a structure, a 
yarn y coming from the guiding roller 2 goes into the sizing 
agent s beyond the sizing roller 3 in the main sink 1, and then 
goes through between the two rollers of the squeeze roller 4, 
thereby achieving sizing. 

[0020] As shown in FIG. 1, the main sink 1 is formed with an 
overflow section 5 for keeping constant the surface height of 
the sizing agent. Lower to the overflow section 5 of the main 
sink 1, an auxiliary sink 6 is provided for the sizing agent, 
and a path 7 is so arranged as to receive the sizing agent s 
coming from the overflow section 5 of the main sink 1 and pass 
it to the auxiliary sink 6. A supply path 9 with a pump 8 is 
also provided for feeding the sizing agent s in the auxiliary 



sink 6 to the main sink l. with such a structure, the surface 
of the sizing agent in the auxiliary sink 6 falls as the sizing 
agent s in the main sink 1 adheres to the yarn y and thus becomes 
less in amount. 

[0021] As shown in FIG. 1, the auxiliary sink 6 is provided 
with a surface lower limit gage 10 which produces an output when 
the surface of the sizing agent therein falls down to a lower 
limit position a, and a surface upper limit gage 11 which produces 
an output when the surface rises up to a predetermined upper 
limit position b. 

[0022] As shown in FIG. 1, above the auxiliary sink 6, a storage 
sink 12 is placed for the sizing agent s. Therebetween, a feed 
path 14 with an opening and closing valve 13 is arranged for 
feeding the sizing agent s in the storage sink 12 to the auxiliary 
sink 6. 

[0023] To the guiding roller 2 of the main sink 1, as shown 
in FIG. 1, a length measurement device IS is provided for measuring 
the length of the yarn y. 

[0024] Further, as shown in FIG. 1, a central processing unit 
16 is provided. To an input end of the central processing unit 
16, connected are the surface lower limit gage 10, the surface 
upper limit gage 11 , and the length measurement device 15 . Also 
connected are a low-speed operation switch 17, a high-speed 
operation switch 18, and an operation stop switch 19 of the yarn 
sizing apparatus, and an input device 20. To an output end of 
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the central processing unit 16, connected are the opening and 
closing valve 13 of the feed path 14, and a display unit 21. 
[0025] For the duration between an output from the surface lower 
limit gage 10 and an output from the surface upper limit gage 
ll f the opening and closing valve 13 of the feed path 14 opens/ 
and thus the sizing agent s in the storage sink 12 is supplied 
to the auxiliary sink 6. 

[0026] In more detail, as shown in FIG- 2, every time the surface 
lower limit gage 10 produces an output responding to the falling 
of the surface of the sizing agent in the auxiliary sink 6 down 
to the lower limit position a, the opening and closing valve 
13 of the feed path 14 opens. Then, once the sizing agent s 
clogged in the upstream of the opening and closing valve 13 of 
the feed path 14 starts flowing into the auxiliary sink 6 in 
the downstream of the opening and closing valve 13 of the feed 
path 14, the surface of the sizing agent in the auxiliary sink 
6 stops falling and starts rising* 

[0027] Further, as shown in FIG. 2, every time the surface upper 
limit gage 11 produces an output responding to the rising of 
the surface of the sizing agent in the auxiliary sink 6 up to 
the upper limit position b, the opening and closing valve 13 
of the feed path 14 closes. The sizing agent s in the downstream 
of the opening.andclosing valve 13 of the feed path 14 responsively 
starts flowing into the auxiliary sink 6. Accordingly, the 
surface of the sizing agent in the auxiliary sink 6 rises above 



the upper limit position b. Thereafter, when the amount of the 
sizing agent s flowing into the auxiliary sink 6 from downstream 
of the opening and closing valve 13 of the feed path 14 becomes 
less than the amount of the sizing agent s adhered to the yarn 
y, the surface of the sizing agent in the auxiliary sink 6 starts 
falling. Once the falling surface of the sizing agent in the 
auxiliary sink 6 reaches the upper limit position b or lower, 
the surface upper limit gage 11 stops producing an output. 
[ 0028 ] In the method in this example for measuring the adhesion 
rate, as shown in FIG. 2, every time the surface upper limit 
gage 11 stops producing an output responding to the falling of 
the surface of the sizing agent in the auxiliary sink 6 reaching 
the upper limit position b or lower, the length measurement device 
15 starts performing measurement . On the other hand, every time 
the surface lower limit gage 10 produces an output responding 
to the falling of the surface of the sizing agent in the auxiliary 
sink 6 down to the lower limit position a, the length measurement 
device 15 stops performing measurement. 

[0029] That is, a measurement zone for the adhesion rate of 
the yarn y is so set as to be between the upper limit position 
b and the lower limit position a, through which the surface of 
the sizing agent in the auxiliary sink 6 falls. As to the amount 
of the sizing agent from the auxiliary sink 6 reducing while 
the surface of the sizing agent in the auxiliary sink 6 falls 
from the upper limit position b to the lower limit position a, 
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the value is calculated and input in advance from the input device 
20 to the central processing unit 16. 

[0030] Responding to every output from the surface lower limit 
gage 10, in the central processing unit 16, the adhesion rate 
of the yarn y is calculated. Used as the basis for the calculation 
are the length of the yarn y as a result of the measurement by 
the length measurement device 15, the amount of the sizing agent 
previously input from the input device 20, and the like. The 
resulting adhesion rate is output to the display unit 21 for 
display. 

[0031] To start the operation of the yarn sizing apparatus which 
executes the method in this example for measuring the adhesion 
rate, a measurement start time T is first input from the input 
device 20 to a time unit in the central processing unit 16, the 
low-spaed operation switch 17 is activated, and then the 
high-speed operation switch 18. 

[0032] In response thereto, the time unit in the central 
processing unit 16 is activated, and also the sizing roller 3 
and the squeeze roller 4 both start rotation. This agitates 
the sizing agent s in the main sink 1, and the agent adheres 
around the sizing roller 3 and the squeeze roller 4 both half 
immersed in the sizing agent s. Then, as shown in FIG* 2, the 
surface of the sizing agent in the auxiliary sink 6 rapidly falls 
for a predetermined period Jr. After the operation speed of the 
yarn sizing apparatus reaches the predetermined high-speed 
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operation speed, and after the moving speed of the surface of 
the sizing agent in the auxiliary sink 6 i 5 not in the excessive 
state * any ra0 re, the measurement start time T elapses, and then 

the timeunitof thecentralprocessingunitieproducesan output 
(0033] After the tiffl6 ^ in fchB cenfcrai processing un . t is 

Produces an output, when the falling surf ace of the sizing agent 
in the auxiliary sink 6 located at the start point b in the 
measurement zone reaches the end ^ & ^ ^ 

measurement device 15 is activated. Then, the adhesion rate 
of the yarn y is measured and displayed on ^ d . splay ^ ^ ^ 
Before the output from the time unit in the central processing 
unit 16, the adhesion rate is not measured nor displayed. 
10034] to stop the high-speed operation of the yarn sizing 
apparatus or change the operation to the low-speed operation, 
the operation stop switch 19 or the low-speed operation switch 
17 is activated* 

[0035] m response, the sizing roller 3 and the squeeze roller 
4 both start reducing in rotation speed, and thus the sizing 
agent * being agitated around these rollers 3 and 4 start flowing 
into the main sink 1, rapidly rising the surface of the sizing 
agent in the auxiliary sink 6. Here, if the operation stop switch 
19 or the low-speed operation switch 17 i s activated during the 
high-speed operation of the yarn sizing apparatus, this stops 
measurement and display of the adhesion rate thereafter, m 
a case where the length measurement device 15 i s in operation 
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when the operation stop switch 19 or the low-speed operation 
switch 17 is activated, the length measurement device 15 stops 
its operation, and cancels the length so far measured. 
[0036] Similarly, during the high-speed operation of the yarn 
sizing apparatus, in the central processing unit 16, every time 
the adhesion rate of the yam y is calculated, the resulting 
measurement value is compared with the concentration of the 
sizing agent previously provided from the input device 20. If 
the calculated value is larger than a half of the concentration 
of the sizing agent, or smaller than a value twice the 
concentration, the value is displayed on the display unit 21. 
I f the value is equal to or smaller than a half of the concentration 
of the sizing agent, or equal to or larger than the value twice 
the concentration, no measurement value is displayed on the 
display unit 21. 

[0037] In this example, when the yarn sizing apparatus has just 
started its high-speed operation, and in an excessive state 
during the halting of the high-speed operation, no adhesion rate 
of the yarn is measured. Thanks thereto, no measurement value 
having a non-negligible error due to excessive state is 
displayed. 

(0038 ] Further, when the measurement value of the adhesion rate 
of the yarn is a half of the sizing agent concentrationor smaller, 
and when the value is twice or more of the concentration, no 
measurement value of he adhesion rate of the yarn is output. 
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Accordingly, no measurement value having a non-negligible error 
due to malfunction is displayed. 
[Brief Description of the Drawings] 

[FIG. 1] A schematic side view of a sizing section in a yarn 
sizing apparatus executing a method for measuring a sizing agent 
adhesion rate in an example of the present invention . 
[FIG. 2] A diagram showing, in the method for measuring the 
sizing agent adhesion rate in the same example, an interrelation 
among an operation speed of the yarn sizing apparatus, a surface 
height of the sizing agent in an auxiliary sink, an output of 
a surface upper limit gage, an output of a surface lower limit 



gage, 


and ON/Of f of a iengthmeasurement device, and their changes 


over 


time. 


[Description of Reference Numerals and Signs] 


1 


main sink 


6 


auxiliary sink 


15 


length measurement device 


16 


central processing unit 


a 


lower limit position, end point of measurement zone 


b 


upper limit position, start point of measurement zone 




sizing agent 


y 


yarn 
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TRANSLATION WITHIN FIG. 2 



{From Above in Order) 
HIGH-SPEED 

OPERATION SPEED OF YARN SIZING APPARATUS 

LOW-SPEED 

STOP 

SURFACE HEIGHT OF SIZING AGENT IN AUXILIARY SINK 6 
OUTPUT FROM SURFACE UPPER LIMIT GAGE 11 
OUTPUT FROM SURFACE LOWER LIMIT GAGE 10 
ON/ OFF OF LENGTH MEASUREMENT DEVICE 15 
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